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(57) Abstract 



The heat activated applique (11) for providing in 
particular numbers and letters for sports jerseys includes 
an upper colored thermoplastic elastomer layer (14) bonded 
to a cloth substrate (15) by a thermoplastic adhesive (12). 
Preferably, the thermoplastic elastomer is a poiyurethane 
thermoplastic elastomer and the thermoplastic adhesive is 
a polyester-based thermoplastic adhesive. The appHque is 
suitable for forming a letter on a letter to provide three- 
dimensional characteristics to an alpha-numeric character. 
The thermoplastic elastomer layer (31) can be debossed to 
provide surface characteristics to the heat activated applique 
(30) either prior to or during application. This is also suitable 
for applying additional indicia in the form of sublimation dye 
(35) heat transferred into the thermoplastic elastomer (31). 
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HEAT ACTIVATED APPLIQUE WITH UPPER THERMOPLASTIC 
ELASTOMER LAYER 

Background of tN Invention 

Heat activated transfers and appliques are used to apply 
a variety of different indicia onto a variety of different substrates. 
The particular indicia can be a company logo, a person's name, 
lettering or numerals on sports jerseys and the like, as well as purely 
ornamental logos such as licensed characters. 

Particularly when applying these to a cloth substrate, 
there are a number of different critical criteria for a heat activated 
applique. The indicia or heat activated applique must not curl, either 
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prior to application or subsequent to application. The feel of the heat 
activated appliqu , nee appli d to the substrate, must b very soft 
or it will be uncomfortable for the individual wearing the marked 
article. Shelf life is another critical feature. If the heat activated 
applique does not have a prolonged shelf, it will be commercially 
worthless. Also, particularly with letters and numerals, the material 
must be easily cut. 

An increasingly popular manner of marking sports jerseys 
is to apply a first numeral or letter and then apply a second numeral 
or letter of a smaller size directly upon the first numeral or letter, 
providing a three dimensional appearance. This requires that the heat 
activated applique be bondable to itself. To provide for ease of 
application and flexibility, it is preferable that the heat activated 
applique be bondable to a heat activated applique which has already 
been applied to a cloth substrate. This greatly facilitates applying the 
applique upon the cloth substrate. 

Finally, with any heat activated applique, it is preferable 
to reduce the possibility of human error in applying the applique. 
With most heat activated appliques, the heat activated applique is 
applied to the cloth substrate by applying heat and pressure over a 
period of time to activate the adhesive layer, causing it to penetrate 
into the cloth substrate, adhering the indicia to the substrate. With 
most heat activated appliques, other than those formed from a cloth 
layer or a thermoset upper layer, if the heat and pressure are applied 
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for t o long a p riod f time the applique will be destr yed. It will 
either bleed through the cloth or it will feath r out, providing an 
unsightly appearance. 
Summary of the Invention 

The present invention is premised on the realization that 
a heat activated laminate formed from a thermoplastic elastomer 
upper layer and a heat activated adhesive lower layer provides an 
excellent heat activated applique. The heat activated applique does 
not curl and can be easily cut. Further, this applique can be easily 
bonded to itself and is shelf stable, in short, it meets all the major 
requirements for a heat activated applique. 

These heat activated appliques of the present invention 
are particularly suitable for use in forming lettering for athletic jerseys. 
Their soft hand feel does not cause discomfort to the wearer. 
Because they are formed from an elastomer, they stretch and exhibit 
memory. Further, these thermoplastic elastomers require no 
additional lubricants, waxes or plasticizers which can migrate out and 
interfere with adhesion. Further, the heat activated applique does not 
bleed into the cloth substrate or feather out, even after extremely 
prolonged application of elevated temperature and pressure. 

The objects and advantages of the present invention will 
be further appreciated in light of the followed detailed description and 
drawings in which: 
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Brief Description of the Drawings 

FIG, 1 is a perspective view f the present invention. 
FIG. 2 is a cross-sectional view taken at line 22 of 

FIG. 1. 

FIG. 3 is a perspective view of an alternate embodiment 
of the present invention. 

FIG. 4 is a top view of a second alternate embodiment 
of the present invention. 

FIG. 5 is a cross-sectional view taken at line 55 of 

FIG. 4. 

Detailed Description 

As shown in FIG. 1, heat activated applique 11 of the 
present invention includes a lower heat activated adhesive layer 1 2 
and an upper thermoplastic elastomer layer 14. The heat activated 
adhesive layer 12 bonds the thermoplastic elastomer layer 14 to the 
cloth substrate 15. 

The pigmented thermoplastic elastomer layer provides 
the indicia of the heat activated appiique 11. Thermoplastic 
elastomers, also referred to as "elastoplastics," are elastomers which 
require no vulcanization or curing. Thermoplastic elastomers are 
materials which possess at normal temperatures the characteristic 
resilience and recovery from extension of crosslinked elastomers, but 
which exhibit plastic flow at elevated temperatures and can be 
fabricated by the usual techniques applied to thermoplastics. They 
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are processed in standard plastic pr cessing equipment. Particular 
thermoplastic lastomers include styrenic thermoplastic elastomer, 
polyolefin thermoplastic elastomer, thermoplastic polyurethane 
elastomer, including polyester urethane, polyether urethane and 
caproester-urethane, polyester thermoplastic elastomer, polyamide 
thermoplastic elastomer, thermoplastic polybutadiene, ethylene vinyl 
acetate copolymer thermoplastic, thermoplastic PVC/nitrile rubber, 
thermoplastic fluorocarbon elastomer, thermoplastic chlorinated 
polyethylene elastomer, and thermoplastic styrene butadiene rubber. 

These are produced in a variety of different hardnesses. 
Generally, for use in the present invention, a softer grade of 
thermoplastic elastomer is required. Basically, the thermoplastic 
elastomer must have a flexibility at the applied thickness which is 
about the same as the cloth substrate to which it is bonded. 
Generally a durometer of 50-80A or softer will suffice for use in the 
present invention, although a wide variety of materials can be used, 
depending upon the ultimate application. For example, lettering 
applied to a coat can be much more rigid and less flexible than 
lettering applied to a sports jersey. 

Film thickness will also affect the overall feel of the heat 
activated applique of the present invention. The film thickness of the 
thermoplastic elastomer layer will vary from about 3 to about 1 5 mils, 
and preferably from about 5 to 7 mils, with about 5 mils being 
preferred. 
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The thermoplastic elastom r for use in the present 
invention should have a melting temperature of from about 250° F up 
to 400° F or higher, and preferably around 300° F. This, of course, 
will vary widely depending upon the particular application and in 
particular the adhesive used. If a lower melting point adhesive is 
used, a thermoplastic elastomer with a lower melting point can also 
be employed. 

One particular thermoplastic elastomer which is 
particularly suitable for use in the present invention is Chemigum 
TPE 02055, manufactured by Goodyear Chemical. This is a 
PVC/nitrile-based thermoplastic elastomer having a melting 
temperature of about 300° F; 

If desired, this can be combined with from about 5% to 
about 20% polyester thermoplastic resin or polyurethane 
thermoplastic resin to improve processing characteristics. However, 
for optimum hand feel, it is preferable to use the material by itself. 
This is pigmented by blending in about 3% by weight of a compatible 
pigment such as that sold by Americhem. 

The lower layer is a compatible heat activated adhesive 
layer. Suitable thermoplastic adhesives for the present invention 
include polyester adhesives such as Emhart polyester thermoplastic 
adhesive, polyurethane adhesives such as Morton PS62, as well as 
mixtures of polyester and polyurethane thermoplastic adhesives or 
acrylic cross-linking adh sh/es such as Rohm & Haas Rhoplex LE1 1 26 
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or Rhoplex K87. Such adhesives are disclosed in U.S. Patents 
4 f 390,387, 4,269,885, 4,610,904, and 4,786,349. 

A particularly useful adhesive for bonding onto nylon 
substrate is a linear saturated polyester polymer which includes a heat 
activated curing agent. One such adhesive is SAF-90 Film. 

Generally, the adhesive must be compatible with both 
the substrate and the thermoplastic elastomer. Bostik brand polyester 
4117 thermoplastic adhesive is particularly suitable for use in the 
present invention, and a suitable polyurethane adhesive is Morton 
PS62. 

To form the heat activated applique of the present 
invention, the upper thermoplastic elastomer layer is simply laminated 
to the lower thermoplastic adhesive layer. The individual layers can 
be purchased at film thickness or extruded or calendared to the 
desired film thickness. These films are simply passed together 
through a laminator at about 350° F to form the heat activated 
applique of the present invention. The laminated film can then be cut 
to provide the individual indicia, i.e.* letter, numbers and/or emblems. 
These can then be applied to a cloth substrate by applying heat at 
about 350° F and pressure of 20-30 psi against the upper 
thermoplastic elastomer layer toward the cloth substrate for about 5 
to 10 seconds (preferably 6 seconds), causing the adhesive layer to 
soften, penetrate the cloth substrate and bond the thermoplastic 
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lastomer layer to the cloth substrate. This is th mbodiment shown 
in FIG. 1. 

FIG. 3 shows an alternate embodiment of the present t 
invention in which an initial letter 1 8 is applied to a cloth substrate 
19. Subsequently, a second letter 20 having a slightly smaller 
dimension than the first letter 18 is, in turn, bonded to the upper 
thermoplastic elastomer layer 21 of the first letter, i.e., both the first 
letter 18 and the second letter 20 are formed from the same 
constituents. The lower layers 22 and 23 are both polyester 
thermoplastic adhesive layers and the upper layers 21 and 24 are 
thermoplastic elastomer layers. The only difference is that the upper 
layer 24 is a different color than the upper layer 21 of letter 18. 

To form the indicia shown in FIG. 3, the first letter 18 is 
simply applied to the cloth substrate 19 with heat and pressure 
sufficient to cause the thermoplastic layer 22 to bond to the cloth 
substrate. Subsequently, the upper letter 20 is placed upon the lower 
letter 18 and heat and pressure are applied sufficient to cause the 
thermoplastic adhesive layer 23 to soften and subsequently bond to 
layer 21 of the previously applied letter 18. 

An alternate embodiment 30 is shown in FIGS. 4 and 5. 
In this embodiment, the upper layer 31 is a thermoplastic elastomeric 
layer having a film thickness of 2 to about 20 mils, preferably about 
5 mils. This is bonded to a lower thermoplastic layer 32, preferably 
a polyester adhesive layer. Both the film thicknesses and chemical 
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compositi ns f th se layers are th sam as th embodiment shown 
in FIGS. 1 and 2. In this embodiment, how ver, the therm plastic 
elastomeric layer 31 is either clear or colored and is preferably colored 
and is marked in turn with indicia 35 which is a sublimation dye heat 
transferred into the surface of the elastomeric layer. 

The applique 30 itself is heat bonded to a cloth substrate 
36 as previously described. However, in this embodiment the heating 
iron preferably has an embossed surface which provides surface 
configuration to the applique. The applique shown in FIG. 3 has a 
plurality of debossed areas 37 throughout its surface. However, any 
surface configuration can be employed depending on the structure of 
the heating iron. The embodiments shown in FIG. 1 and FIG. 3 can 
also be debossed in this manner if desired. 

The indicia 35 can be heat transferred to the upper 
elastomeric layer 31 either prior to bonding to the thermoplastic 
adhesive layer 32 subsequent to bonding to the thermoplastic 
adhesive layer and prior to being bonded to the cloth substrate 36 or 
can be applied at the same time the applique 30 is heat bonded to the 
elastomeric substrate. Likewise, the debossment or application of 
surface configuration can be made at any of these times. This 
provides a very unique heat activated applique which has significant 
dimensional configuration not normally present in heat activated 
appliques. 
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Th use of the therm plastic elastomer provid s an 

extreme flexibility in pr ducing and applying heat activated appliques. 

Due to the potential thickness of the elastomeric layer, the surface , 

configuration can be fairly dramatic. Further, marking the 

i. 

thermoplastic elastomer with the sublimation dye provides an 
exceptionally durable and aesthetically appealing applique. 

Thus, the present invention provides a variety of 
different means to provide indicia onto particular cloth substrates. 
One particular advantage of the present invention is that even when 
the individual applying the applique to the substrate applies the heat 
and pressure for an excessively long period of time, the thermoplastic 
elastomer tends to retain its shape and configuration and does not 
bleed into the cloth. Even when the duration of the heat and pressure 
is twice the desired duration, the indicia do not bleed into the cloth 
surface. This is important, not only in that it prevents the indicia 
from being ruined, but it also prevents the cloth substrate from being 
ruined. This, of course, can be much more expensive. Using a 
thermoplastic elastomer also provides excellent hand feel, stretch and 
recovery. This is accomplished without additives such as waxes or 
plasticizers which can interfere with adhesion. These combine to 
provide an excellent applique. 

This has been a description of the present invention and, 
of course, the preferred embodiment of the present invention, as well 
as various alternate embodiments of the present invention. However, 
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the invention itself should only be d fined by the app nded claims 

wh rein I claim: 
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1. A h at activat d appliqu comprising an upp r 
thermoplastic elastomeric sheet providing indicia r said sheet having 
a lower surface bonded to a lower heat activated adhesive layer. 

2. The heat activated applique claimed in claim 1 wherein 
said thermoplastic elastomer layer is selected from the group 
consisting of styrenic thermoplastic elastomer, polyolefin 
thermoplastic elastomer, thermoplastic polyurethane elastomer, 
polyester thermoplastic elastomer, polyamide thermoplastic elastomer, 
thermoplastic polybutadiene, ethylene vinyl acetate copolymer 
thermoplastic, thermoplastic PVC/nitrile rubber, thermoplastic 
fluorocarbon elastomer, thermoplastic chlorinated polyethylene 
elastomer, and thermoplastic styrene butadiene rubber and blends. 

3. The applique claimed in claim 1 wherein said heat 
activated adhesive layer is selected from the group consisting of 
thermoplastic polyesters, thermoplastic polyurethane adhesives, heat 
activated cross-linkable linear saturated polyester adhesives and 
blends thereof. 



4. The applique claimed in claim 3 wherein said adhesive is 

a thermoplastic polyester adhesive. 



WO 95/08419 PCT/US94/10329 

-13- 

5. The heat activated appliqu claimed in claim 2 wherein 
said thermoplastic elastom r layer has a Shore A hardness fr m 40 
to about 80. 

6. The heat activated applique claimed in claim 1 having a 
sublimation dye heat transferred into the upper surface of said 
thermoplastic elastomer sheet. 

7. The heat activated applique claimed in claim 6 wherein 
said thermoplastic elastomer layer is debossed. 

8. The heat activated applique claimed in claim 1 
comprising a first alpha-numeric character and a second alpha- 
numeric character, wherein said first alpha-numeric character is 
bonded to a top surface of said second alpha-numeric character, 
wherein said first alpha-numeric character has a dimension slightly 
smaller than a dimension of said second alpha-numeric character. 
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AMENDED CLAIMS „ _ ^ 

[received by the International Bureau on 16 January 1995 (16.01.95); 
original claim 1 amended; remaining claims unchanged (1 page)] 

1. A heat actlvat d appliqu c mprising an upp r th rm plastic 

elastomeric sheet providing indicia, said sheet having a lower surface bonded to 
a lower heat activated adhesive layer selected from the group consisting of 
thermoplastic adhesives and heat activated thermosetable adhesives wherein said 
applique is bonded to a substrate by said heat activated adhesive layer. 



2. The heat activated applique claimed in claim 1 wherein said 
thermoplastic elastomer layer is selected from the group consisting of styrenic 
thermoplastic elastomer, polyolefin thermoplastic elastomer, thermoplastic 
polyurethane elastomer, polyester thermoplastic elastomer, polyamide 
thermoplastic elastomer, thermoplastic polybutadiene, ethylene vinyl acetate 
copolymer thermoplastic, thermoplastic PVC/nitrile rubber, thermoplastic 
fiuorocarbon elastomer, thermoplastic chlorinated polyethylene elastomer, and 
thermoplastic styrene butadiene rubber and blends. 

3. The applique claimed in claim 1 wherein said heat activated adhesive 
layer is selected from the group consisting of thermoplastic polyesters, 
thermoplastic polyurethane adhesives, heat activated cross-linkable linear saturated 
polyester adhesives and blends thereof. 

4. The applique claimed in claim 3 wherein said adhesive is a 
thermoplastic polyester adhesive. 



AMENDED SHEET (ARTICLE 19) 



WO 95/08419 



PCT/US94/10329 



1/1 




FI6. I 




/ H 

>-rs 

FIG. 2 



FIG. 3 



FIG. 4 





FIG. 5 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US94/10329 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(5) :B25B 25/00; B44C 1/00; C09J 7/04 

US CL :428/343, 347, 349; 1567239, 240 
According to International Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 156/230, 234, 235, 246, 241; 428/343, 347, 349, 913.3, 914 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US, A, 5,338,603 (MANN, SR. ET AL) 16 AUGUST 1994, 
see claim 1 . 

US, A, 4,685,984 (POWERS, ET AL) 11 AUGUST 1987, 
see column 6, line 50. 

US, A, 5,133,819 (CRONER) 28 JULY 1992, see column 5, 
line 34. 

US, A, 5,149,589 (NARITOMI ET AL) 22 SEPTEMBER 
1992, see column 4, lines 15-17. 

US, A, 4,021,591 (DEVRIES ET AL) 03 MAY 1977, see coL 
5, line 35 and col. 6, line 17. 

US, A, 4,785,045 (YONEKURA ET AL) 15 NOVEMBER 
1 988, see col. 9, lines 3, 40. 



1-2 



1-2 



3-4 



5 



~x] Further documents are listed in the continuation of Box C [J See patent family annex. 



■L- 

•o- 
■r 



of cited docwncnts: 

ri orrnnrm defining the general stale of the n which it 
to be pert off peroceJar relevance 

cutter document published on or after the fcuenauiocal rumf dale 

don i i Mt ut which may throw do ubti oe priority rima (i) 
* to of 



fatter decumert published after the mterBaUocal film* due or priority 
date end not in oooftict with the application but cited to understand the 
pti B c i p le or theory uiwlf rtyinsj the nvenoon 



a (as 



ins to an oral diackiaure* uk, exhibition i 



of particular relevance; the 
to involve en' inventive step 



be comiriw ed to involve en inventive step 



invention cannot be 
when the document ia 



docuexnt published prior to the mt enuooos l fiBng date but later titan •£* 
tte priority 



being obviooa to e pcraon skilled hi the art 



Date of the actual completion of the international search 
08 NOVEMBER 1994 



Date of mailing of the international search report 

DEC141994 

g 



Authorized officer// 7 
DAVID SIMMON! 
Telephone No. (7031 308-1972 



/farted 



end Trademarks 



Name and mailing address of the ISA/US 
CoxnmuiioDer of Pa testa 
Box per 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 




Form PCT/1S A/210 (second sheetKJuly 1992)* 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US94/10329 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation j>f document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
A 
A 
A 
A 



US, A, 3,959,555 (DAY ET AL.) 25 MARCH 1976, see column 
1 line 5. 

US, A, 4,971,644 (MAHN, SR. ET AL.) 20 NOVEMBER 1990. 

US, A, 4,786,349 (MAHN SR.) 22 NOVEMBER 1988. 

US, A, 4,610,904 (MAHN, SR. ET AL.) 09 SEPTEMBER 1986. 

US, A, 4,390,387 (MAHN) 28 JUNE 1983. 

US, A, 4,269,885 (MAHN) 26 JANUARY 1979. 



Form PCT/IS A/210 (continuation of second sheetXJuly 1992)* 



